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CAUT.ON: Before putting relays into service,
operate the relay to.check the electrical connections. Close the red handle switch last when placing the relay in service. Open the red handle
switches first when removing the relay from ser-

heat sink. The series r,esistor (Rs)
resistor which is tapped for 24/32
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vice.
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APPLICAT.ON
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The type TD-52 relay is a dc timing relay for
general auxiliary service. It has an overall range of
.05 to 30 seconds. The TD-52 relay consists of two
TD-5 units mounted in a type FT-22 case. This
allows utilization of two completely independent
timing circuits. The relay can be used as the timing relay for zone 2 and zone 3 in the conventional
line distance phase relaying. It can also be used in
breaker failure relaying for two breakers`

resistance change with temperature. Do not
remove the knob from the rheostat shaft, since it
is not easy to replace t e knob in, the calibrated
position. The timing sea is non-linear as explained in the section under Printed Circuit.
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POTENTIOIVIETEH

The potentiometer I(P), provides a biasing
voltage which keeps the Silicon controlled rectifier

(SCR) turned off until the capacitor voltage

CONSTRUCTION

;e£::rfso:::pc:tnesnttrfuocT£:tfra:rdushha;o:t:g:k£[ntg{sn::

The TD-52 relay consists of a timer T2 unit
and a timer T3 unit. Each timer unit consists of a
reference voltage circuit, a rheostat (T) and scale

which should not be lo8sened unless the relay is
being re-calibrated.
I

plate, a voltage biasing potentiometer (P), a

PRINTED CIRCUIT

::;ntts:danc;:::;tutctoeT:;££:::rset,aat;ct±,g,i,ngn:oa¥:::

The printed circuit ) contains a diode (Di)
which protects the static components in case the
relay is connected with reverse polarity, a limiting

:
I

dicating contactor switch (ICS). Timer T2 is connected to the lower terminals of the relay, and
timer T3 is connected to the upper terminals of

t°£::h:fr:ifey;rfi:ecd°:£%un£:.nbt:a°rfdTa2n¥j;:I:::ee::a:
lator are mounted on the left-hand side of relay

(front view) of the voltage regulator. The printed
circuit board .of the T2 circuit is the front board

i:rrfensgsrteosrjs(t£;;RWE};i£:iank8e:atE:C;ta:£rb(I:}inagpsacra:`enon-linear, and a silicon ¢ontrolled rectifier (SCR).
The printed circuit also Contains a diode (D2) to
reverse bias SCR, a resistor (Rc) and diode (D3)

to protect the static components from the indue-

(front view),
FtEFEFtENCE VOLTAGE CIFtcuITS

`

The reference voltage circuit provides a fixed
su|;ply voltage to the R-C time delay circuit and

a

protects the static components from high voltages.
It consists of a silicon power re-gulator and a series
resistor (Rs). The silicon power regulator (Z) is a
10 watt Zener diode mounted on an aluminum
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Fig.1. Type TD-52 Flelay Without Case.
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allows the operation indicator target to drop. The
target is reset from the butside of the case by a
push rod located at the Pottom of the case.

targ:?,epfrr:Jitd:spr::sgt'r#:itft°hnet:r£°a[tdufrnegat::
thus controls the pickup \value of the switch.

OPERATION
'
'

Operation of the TP-5 unit occurs .when a
silicon controlled rectiflof (SCR) switches from a
non-conducting state to a conducting state. In the
non-conducting. state, the SCR acts as an opened
switch to prevent energi,Zation of the telephone

::i:¥d(:wi!;hb::i:ntfeectc:hned:ecitefggosnt:treei:;t:oa:h:
dc source. To switch the SCR from a.nonconducting state to a c6nducting state requires
that a maximum of 20 microamperes flow in the

F'g.2!f;;;:;:ai,:a;ng:fe;7af;';g:i:.s#j,niic:a!a::wi.!`„;#i::;e,i#,i,:#

gate of the SCR. This crirrent is produced by the
difference in voltage acroiss the capacitor (C) and
the brush of the potentiometer (P).

When dc voltage is fiirst applied to the relay,
tive voltage kick associated with the telephone
relay coil, and'series diodes (D4, D5, and D6)
which compensate for the forward voltage drop
through SCR and D2 and zener reference varia-

a:]iaegtee:nb§iasnhtabnuet°£:S::,:;::::Sbaucfi:£S:gthu;::::::

tions.
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TELEPHONE RELAY (TI])

age, a reverse voltage appears across the diode,

The telephone relay (TR) is energized` by SCR
at the conclusion of the time delay. The coil is
energized by at least three times pick-up wattage
to insure positive contact operation. The contacts
are made of palladium and are suitable for circuit
breaker trip duty, as proven by many years of experience in other relays. Two sets of transfer contacts are provided to give a flexible trip circuit
arrangement.

INDICATING CONTACTOH SW.TCH (lcs)
The indicating contactor switch is a small dc
operated clapper type device. A magnetic armature, to which leaf-spring mounted contacts are
attached, is attracted to the magnetic core upon
energization of the switch. When the switch closes,
the moving contacts bridge two stationary contacts, completing the trip circuit. Also, during this
operation two fingers on the armature deflect a
spring located on the front of the switch, which

rDe3;i:1:rd{8%£)CBiats°edkeoifpf.th;hsefi;Ct°hnecc°an:::i::E

::;:a£;p::::faeastet[hyeo::t#:f:::earl::oS[?a::]£:::
across SCR and D2), gate current will flow to the
silicon controlled rectifier (SCR). This current
switches the SCR to a conducting state to allow
the telephone relay (TR)|to pickup.

The SCR latches on

+h

en it switches and can

8ea::s;toornt`eyr:¥nrae,T:;i:£dv]O;:a[gfeaftrroiFctoeil:i;:::
visory indicator lamp is hsed, when the timer is
used with a fault detector to trip a breaker, a
breaker "a" contact must be connected betwe.en
terminal 8 and/or termirial 18 of the relay and
negative.

,

The rate at which the capacitor charges is
determined by the rheostat setting. The charging
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rate is not a linear function of rheostat setting,
since Rp gives a parallel resistive path. This has
the effect of expanding the scale for short times
and thereby permitting more accurate settings.

CHARACTERISTICS
TIIVIE DELAY RANGE AND VOLTAGE RAT.NG

Tlme Delay

Voltage Ratlng
(Volts dc)

Range (Seconds)
.05-0.4

24/32

.05-0.4

48/125

.05-0.4

250

.05-1.0

24/32

.05-1.0

48/125

.05-1.0

250

0.2-4.0

24/32

0.2-4.0

48/125

0.2-4.0

250

I.5-30

24/32

1.5-30

48/125
250

1.5-30

Fig. 3. Internal Schematic of Type TD-52 Relay with Double
Trip 0.2/2.0 Ampere ICS units.

BATTERY DRAIN OF EACH TIMER

24 Volts dc
STAND-BY:

OPERATING:

0

500 MA

32 Voll8 dc
-

0

420 MA

VOLTAGE RATING OVER THE
TEMPEFZATURE F]ANGE

The relay can operate between 105 to 140 volts

over a temperature range of -40°C. to +7o°C.
REVERSE POLARITY

Diode (Di) limits reverse voltage of the static
components to less than one volt dc, so that no
damage is done to the circuit by connecting the
relay with reverse polarity. However, the relay
will, of course, not operate under this condition,
and series resistor (Rs) may over-heat if reverse
voltage is applied for approximately 15 minutes or
more.

48Volt8dc

125Voltsdc

250Voltsdc

000

270 MA

l80 MA

80 MA

RESET TIIVIE

TR drop-out tim; = 0.1 sec. or less.

Discharge of timing capacitor: the discharge
of C is essentially instantaneous, the R-C time
constant through P being less than 20 milliseconds,
in most cases. However, the discharge path
through P is limited by silicon voltage drops
through SCR and D2, totaling approximately one
volt. Therefore, C discharges rapidly through P
down to about one volt and then more slowly
through Rp down to zero. volts.
ACCUF]ACY

The accuracy of the time delay depends up.on
the repetition rate of consecutive timings, the
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supply voltage, and the ambient temperature.
Self-heating has a negligible effect on the time accuracy.
(1) NOIVIINAL SETTING

The first time delay, as measured with the
test circuit showin in Figure 5 taken at 25°C. and

(4) AMBIENT TEMPEBATUF]E

Changes in ambieht temperature cause
changes in time delay. This variation in time delay
is a direct function of c:apacitance change with

:::3:::::::.]TysEfoc:[nv,¥£::,£nreof4:£mede]aywfth
SETTl\NGS
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settings above 0.2 seconds, this accuracy will be
+2%.

`.

There are two time settings in the Type TD-52

;:y[ea¥g:s:t:t¥::om::e:r:e;;e,:s::at:h;eF]3e;t:t#ttrnv:::#,::o:s:o:i

(2) CONSECUTIVE TIIVIINGS

Incomplete capacitor discharge will cause
changes in time delay. These changes are a function of discharge rate. Timing accuracy for slow
repetitions will be per Table I.
TABLE I

T3.,
I

on each timer unit the correct tap or series
resistor R3 should be sele¢ted for the supply voltage being used.

INDICATING CONTACTOR SWITCH (ICS)

Accuracy,

Delay
Between I
Readlngg

Relay Ratlng

as Percent
0' Set'Ing

.05-1.0seconds

at least 3 seconds

±2%

at least 5 seconds

+29'o

at least 5 secorids

+27o

No setting is required for relays with a 1.0
ampere unit. For relays with a 0.2/2.0 ampere
unit, connect the lead located in front of the tap
block to the desired setting by means of the connecting screw. When the relay energizes a 125-or
250-volt dc type WL relay switch, or equivalent,

0.2-4.0seconds

;:[t:h#a:i;2;t:%::t;a:aoz]':c#[;u8:-;°:I::d¥;paae[Pe¥t[ia:;::;

I.5-30seconds

Timing

1

accuracy

for

fast

repetitions

will be per Table 11.

INSTALLATION
The relays should be m'ounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat.

TABLE 11

Between
Readlngs

Accuracy,
a3 Percent
0' Settlng

.05-l.Osecond§

instantaneous

+4%

0.2-4.Oseconds

instantaneous

+4%

approx. I/2 sec.

+4%

Delay

Relay IIallng

I.5

-30

seconds

(3) SUPPLY VOLTAGE

Changes in supply voltage, between 80% and
I loq7o of nominal, cause time delay variations of no
more than ±3 milliseconds for settings of 0.3
seconds or less, and no more than ±1% for set.tings above 0.3 seconds.

¥o°uunnttjntgehr:i:syvoenrt[:ha:[y'h°ayng:eaf::°sfeLhfe.flfi::;
mounting or by means of the rear mounting stud
or studs for projection moulpting. Either a mounting stud or the mounting Screws may be utilized
for grounding the relay. The electrical connections

¥:b:;::r:::t#jrpeg]::€t;:§t:e:r:i::;;:yt;:bc:i:ag::::;y:
removed or inserted by lodking two nuts on the
stud and then turning the proper nuts with a
wrench.

For detailed FT case information refer to I.L.
41-076.
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Fig. 4. Timing Variation with Temperature Changes.

ADJUSTMENT AND MAINTENANCE
The proper adjustments to insure correct operation of this relay have been made at the factory
and should not be disturbed after receipt by the
customer. In particular, do not remove knob from
rheostat shaft and do not loosen potentiometer
lock nut.

ACCEPTANCE TEST

A timing check at minimum and maximum
settings is recommended to insure that the relay is
in proper working order. A recommended test circuit is shown in Figure 5.
FtouTINE MAINTENANCE
All contacts should be cleaned periodically. A
contact burnisher S#182A836H0l is recommended for this purpose. The use of abrasive material

for cleaning contacts is not recommended,
because of the danger of embedding small particles in th`e face of the soft silver and thus impairing the contact.

TROUBLE SHOOTING PHOCEDURE

Use the following procedure to locate the
source of trouble if the TD-5 unit is not operating
correctly.

I. Inspect all wires and connections, paying particular attention to telephone relay and printed
circuit terminals.

2. Check the reference voltage circuit. This is
done by measuring the dc voltage across the
silicon power regulator, Z. Connect the dc
voltmeter positive terminal to the rear terminal
of Rs and the negative terminal to relay terminal 8 or 18. Apply rated voltage per the
test circuit diagram, Figure 5. The Zener voltage should be between 11.0 and 13.0 volts for
24/32 volt relays, between 21.5 and 24.5 volts
for 48/125 volt relays, and between 50 and 58
volts for 250 volt relays.

3. Check the timing capacitor voltage and the

po,tentiometer brush voltage (between printed
circuit terminal 3 and relay terminal 8 or 18)
with a cathode ray oscilloscope or a high re-
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parent that the relay

ii.:

not in proper working
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1. TELEPHONE TYPE RELAY ADJUSTMENT

Adjustthearmatur!gaponthetelephonetype

LeTaat¥rteoc:oesead:pE:;s£Tsaj:]nye.£:t4h:Eceharwftaht:Fees:::
screw and lock-nut. Also, adjust contact leaf
springs to obtain at least .015 inch gap on all con-

pj

:apcet::::t::t[seaasntd.°aLt°];i:?.fo°|!°rnc°hnfao[][i::r:na:iyi
normally closed contaqts.

2. RHEOSTAT KNOB ADJUS"ENT, SAME
SCALEPLATE

I
I

\T3;foj:£tsh:escfi;ScS::ypto°wi:rp'raecgeu:::orrhi±;;atth(eTr2e)i:;

Fig. 5. Test Circuits for Type TD-52 Relay.

sistance dc voltmeter. It is necessary to scrape
vanish from the capacitor positive terminal in
order to make a connection at this point. The
brush voltage, which is constant until the tele-

may be recalibrated with the same scale plate, in
most cases. This is doric by rotating the rheostat
shaft, without knob, until a time delay equal to the
minimum scale markir|g is obtained. Then, align
the knob for this delay! and tighten the knob setscrew securely: Pausei several seconds between

:£eoand;:££efr°rAac[:udre::y§#°dv£:c°u.s5s[5oe:°:fd:i£Ssrsec1

phone relay trips, should be approximately one
half the reference voltage. The capacitor should
gradually change to the potentiometer brush
voltage, plus approximately one volt for silicon

junction forward voltage drops through SCR
and D2.

3. SCALE PLATE CALIBHATION, NEW
SCALE PLATE

If it is necessary to replace the potentiometer
(P) or the printed cirpuit, the relay should be
recalibrated with a nth scale plate. Use the
1

4. If reference voltage, capacitor voltage, and
potentiometer voltage all appear to behave
correctly, the SCR may be the cause of trouble. The anode to cathode voltage, as
measured between printed circuit terminals 4
and 3, should be approximately one-half the
reference voltage until the capacitor voltage
reaches the brush voltage, at which time the
anode to cathode voltage should drop to ap-

following procedure:

i

(a)Withtheknob.offtheshaft,settherheostat
(T2) or (T3) at maximpm.
(b) Adjust P so that the times are 5% to 10%
longer than the maximtum scale marking.

and,:,hesceI#:trt::oes:aat|):i:!sotrhi:3o,raetqFai|n:::hme
minimum scale marking. If not, adjust P slightly

proximately one volt.
CALIBRATION

Use the following procedure for calibrating the
relay if the relay adjustments have been disturbed.
This procedure should not be used until it is ap-

;°pr(:d:)1:i:e::I:i;;::;o8b:Ltoi\nets:°eac:k:ensou;t:a°;seh::Lf::r:u.::
tens.pbecste,t-osc::;sacna:emp#ecaTiabrrkai,:g;Eigehst:::a:
scale plate. When striking calibration lines for
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delays above 0.5 second, pause at least 3 seconds
between readings. See section under Accuracy for discussion of this.

4. INDICATING CONTACTOR SWITCH

(lcs)
Close the main relay contacts and pass sufficient dc current through the trip circuit to close
the contacts of the ICS. This value of current
should be not less than 1.0 ampere nor greater
than 1.2 amperes for the 1 ampere ICS. The
current should not be greater than the particular
ICS tap setting being used for the 0.2-2.0 ampere
ICS. The o|)eration indicator target should drop
freely.

The contact gap should be approximately
0.047" for the 0.2/2.0 ampere unit and 0.070" for
the 1.0 ampere unit between the briding moving
contact and the adjustable stationary contacts.
The bridging moving contact should touch both
stationary contacts simultaneously.

RENEWAL PAFtTS
Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can
be furnished to customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.

a
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TABLE OF REPLACEABLE PARTS
CIRCUITSYMBOL

RsZD

T2 & T3RLCRpTRTx

RELAY CHARACTERISTIC
TIME RANGES

24/32
48/125

All
All

250

All

Resistor, 40 Watts, 45 ± 5% ohms, center tap 184A064H03
Resistor, 40 Watts, 550 ± 5% ohms, tap at 95 187A321H0l
ohms '
Resistor, 40 Watts, 2500 ± 5% oh+s
1995653

I

24/32

All

Zener Diode, lN2977B,10 Watts, h3 volts

48/125
250

All
All

Z::::Bi:£:::#2;§§E:i8W:::i:i;€¥:i:i

All

All

Silicon Diode, lN4818, 200 Volts, P.75 Amp 188A342H06

All

0.05-1

All
All

0.2 -4

RE::i:::: 3 W:::; f8#K

1.5 -30

Rheostat, 4 Watt,100K
Rheostat, 4 Watt, 20K

)
i
1

All

.05-.4

24/32

0.05-I & .05-.4
0.05-I & .05-.4
0.05-1 & .05-.4
0.2-4
I.5-30

Resistor,1/2Watt,1K±1%

I

Resistor, I /2Watt,1K ± 197o

I

Resistor, 3 Watts, lK± 5%

I

0.05-1 & .05-.4
0.05-1 & .05-.4
0.05-1 & .05-.4

¥::t:a:l:u:i±¢:p¥c:I::jr:.!2Ifj3;:;olts!

48/125
250

All
All

24/32
48/125
250

24/32
48/125
250

RcSCRP

STYLENUMBEFl

DESCRIPTIONi

DC VOLTS

0.2-4
0.2-4
0.2-4

184A756H01
184A756H02
184A756H02
184A756H04

862A376H01
862A376H01
184A636HO8.

862A376H73
8.62A376H73
184A661H16
184A661H16
184A661H17

Tantalum Capacitor, 22uf, 35 volts!
Tantalum Capacitor, 22uf, 50 volts|
Tantalum Capacito.r, 22uf, 35 voltsl
Tantalum Capacitor, 22uf, 35 volts,I
Tantalum Capacitor, 22uf, 50 volts}
Tantalum Capacitor, 22uf, (7 in paiallel) 35 V
Tantalum Capacitor, 22uf, (7 in pafallel) 35 V
Tantalum Capacitor, 22.uf, (7 in paiallel) 50 V

184A661H16
184A661H17
184A661H16
184A661H16
184A661H17

184A764H70
184A764H85
184A764H85

24/32

1.5-30

48/125
250

1.5-30

All
All
All

0.05-1 & .05-.4
0.2-4
I.5-30

Resistor.1/2Watt,267KE 1%

,

24/32

All
All

I:i#::: R:i:y: :25o:h-mc:;li,

i

TelephoneRelay,125ohmcoi|

I

i.5-30

629A798H02
629A798H03
629A798H04

)IR:i;W!7K±+%

184A66lH16

48/125
250
250
250

0.05-I & .05-.4
0.2-4
1.5-30

I:i#:::R:i:y: 8;8 :a:::ii

i

407C614H05
407C614H06
407C614H06
407C614H07
407C614H07

48/125

All

TelephoneRelay, 750 ohmcoil

iI

1981312HO9

24/32

All
All
All

Resistor,I/2 Watt, 56 ± 5% ohms I
Resistor,1/2 Watt, 270 ± 5% ohms)
Resistor, 1/2 Watt, 1200 ± 5% ohnis

184A763H13

All
All

Siii:::8:::::#:8R=:if::::2¥!:;:

185A517H02
185A517H02

All

Silicon Controlled Rectifier, 2N886}

185A517H03

All
All
All

Potentiometer, 4 Watts, 60 + 10% c;hms
Potentiometer, 4 Watts, 250 ± 10% lohms
Potentiometer, 4 Watts,1300 ± 10%; ohms

185A067H04
185A067H05
185A067H06

48/125
250

24/32
48/125
250

24/32
48/125
250

187A290Hl9

184A763H29
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DIMENsloNS IN MM ~
I\

LAFiGE INTEFiNAL

19

'7

15
'3
1'
`______ _______-----7ri

8i EXTERNAL
TOOTH WASHER

I,0@i.4)

(,5¥?,.\I.344
2688
(34.14 )

(68:28 )
5.375,(136.53 )

EXTERN

T00THE £Ll
WASHER S`EW

I. )5735)R7
(g?!8)±.816(.3976Pij,T2'6?,31,i,§.

I.t344RSFOFi(34.14)

.190-32
PANEL

ES
(,.j.633o )DIA` 2 HOL

r2:6?,3'ila!.g,i!1!
THIN

PANELS

5/16-18 SCREW

tF:9^R.T,H,I,c^;K,^p4ry.E!§`{IiT6§i
USE. 5/16-18 STUDS)

INTERNAL-EXTERNAL
TOOTHED WASHERS

190.-32 SCREw

(46.05 )

FOR THICK PANELS

USE .190-32 STUDS

I____
('6.28'

TEPMINAL AND
MOUNTING DETAILS

(19.05) ..-`
20 HOLES OR

TERMINAL
NUMBER

CUTOUT

;£#c¥RjhL'#SG9(ERCoUNTT°UvTEL°)R

183A158
Fig. 6. Outline and Drilling Plan tor Type TD-52 Relay in Type FT 22 Case.
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